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BACKGROUND OF THE INVENTION 

1. The Field of the Invention 

[0001] The present invention relates to displaying content on mobile devices. More 
specifically, the present invention relates to systems, methods, and computer program 
products for automatically updating the display of relevant content on a local mobile device 
when the relevant content changes at a remote device. 

2. Background and Relevant Art 

[0002] Users of mobile computing devices, such as cellular phones, pagers, and personal 
digital assistants ("PDAs") often have access to large quantities of displayable content. For 
example, portions of content included in the World Wide Web are viewable on mobile 
computing devices. Additionally, mobile computing devices may display, via a browse 
based connection, proprietary content, such as stock quotes, sports scores, and headline 
news from other subscription-based services. A mobile computing device may also receive 
static text messages in the form of Short Message Service ("SMS") messages that are stored 
in an inbox. Users of mobile computing devices may also use such devices to store personal 
information, such as appointments, calendars, contact lists, instant messages, and electronic 
mail messages. 

[0003] Although the display area available for displaying content on mobile computing 
devices is small when compared to standard monitors, the display aiea continues to increase. 
Thus, users of mobile computing devices have the ability to view content firom a variety of 
different sources simultaneously. While simultaneously displaying larger amounts of 
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content is beneficial to users, there are problems inherent in current technology that may 
hinder users from efficiently displaying relevant content. 

[0004] Conventional methods for mobile devices to view content often require a user to 
"go and get" the content they want. A user may do this by dialing into a network or using a 
permanent connection to browse through a series of menus or Uniform Resource Identifiers 
("URIs") in order to locate relevant content. Dialing into a network requires some amount 
of time for communication protocols to be initialized before a user may view content 
Furthermore, there are often latency delays between the time a URI is selected and the time 
the corresponding information is retrieved. Additionally, there is often lower data 

ri transmission rates associated with wireless communication. Thus, when considering these 

delays, displaying relevant content using a wireless device may become time-consuming to a 

i= user of the wireless device. 

, rr: 
is? 

''^ [0005] Another problem in displaying relevant information results when mobile 

ii 

computing devices are pre-configured with a single display format. Many users do not wish 
to view the same data. For example, one user may wish to view continuous stock quotes and 
>^ \1 headline news, while a second user wishes to view sports scores and messages notifying 

1 them of the receipt of electronic mail. Furthermore, even the same user may wish to view 
^ i ^ P 5 different data at different times, perhaps viewing stock quotes at work and sports scores at 

2 i^SwS [0006] Users requesting different types of content may desire to be informed when 
^ relevant content changes. However, many data generating applications do not send 
^ notification of updates. When data-generatmg applications do not send notification, a 

mobile device has no way to know an update has occurred. As a result, a user of a mobile 
device may not be aware of updated content. In addition to receiving notification of updated 
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content, users may also desire to automatically have updated content displayed on a mobile 

device. However as previously stated, current browsing technologies limit fliis capability, as 

a user must often browse a series of URIs to locate relevant information. 

[0007] Therefore, what are desired are systems, methods, and computer program 

products for automatically updating the display of a mobile device when relevant content 

changes. 
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BRIEF SUMMARY OF THE INVENTION 
[0008] The principles of the present mvention provide for automatically updating the 
display of a mobile device when dynamic data of interest to the mobile device changes. 
Dynamic data of interest may include displayable dynamic content as well as layout 
information that describes how displayable dynamic content is to be displayed. To receive 
automatic updates when displayable dynamic content or layout information changes, a 
mobile device may register with a subscription service. The registration may include a 
request for specific displayable dynamic content that will be displayed in a specific format. 
In response to receiving a registration, the subscription service may transfer a template file 
to the mobile device. The template file may include static content, references to displayable 
dynamic content, and layout information. 

[0009] In operation, a template file facilitates the display of static and displayable 
dynamic content in a format that was requested by a user of a mobile device. When a 
subscription service receives a registration, it may store the registration. An information 
delivery service may monitor stored registrations for a mobile device. When displayable 
dynamic content relevant to the mobile device changes, the displayable dynamic content 
may be transferred fi:om a remote source to an update store included in the mobile device. 
At an appropriate time, computer-executable instructions may be execute which cause 
content in the update store to be merged with a template file. 
^ ^ S w 3 100101 In one embodiment, static content and references to displayable dynamic content 
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are combined m a Multipurpose Intemet Mail Exchange ("MIME") encoded file. Static 
content may include text, graphics, Uniform Resource Identifiers ("URIs"), and markup 
language commands, such as those associated with Hypertext Markup Language ("HTML") 
or Extensible Markup Language ("XML"). References to displayable dynamic content may 
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include macro extensions to HTML, XML or some other markup language, that when 
expanded, may facilitate the display of displayable dynamic content on a display device. 
[0011] Computer-executable instructions may also be generated, that when executed, 
cause displayable dynamic content to be merged with static content When displayable 
dynamic content is merged, it is displayed in an appropriate location on a display device. 
The template file, as well as, the computer-executable instructions are transferred to the 
mobile device that registered to receive updated content. 

[0012] The subscription service may notify an information delivery service of dynamic 
data of interest to the mobile device. The information delivery service may track service 
registrations for mobile devices. When dynamic data of interest to a mobile device is 
updated, for example, displayable dynamic content or layout information, the information 
delivery service may facilitate transmission of the updated dynamic data to the mobile 
device. 

[0013] A mobile device may store a received template file. When displayable dynamic 
content referenced in the template file is updated, the mobile device may receive a 
notification. This notification may be in the form of a service indication message that is 
sent to the mobile device via the Wireless Application Protocol ("WAP"). The service 
indication message may include displayable dynamic content, as well as a reference to a 
portion of layout information included in a template file that was previously stored in the 
mobile device. Displayable dynamic content associated with the service indication message 
may be stored in an update store included in the mobile device. 

[0014] At an appropriate time, computer-executable instructions may be executed that 
cause displayable dynamic content stored in the update store to be merged with a template 
file and displayed on a display device. Since the displayable dynamic content is content the 

- Page 6 - Docket No. 13768.221 



mobile device registered to receive, there is an increased chance the content will be relevant 
to the mobile device. Displayable dynamic content may include links to other relevant 
content, which are displayed in a manner that reduces the chance that a user will have to 
follow multiple URIs to access the other relevant content. 

[0015] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be obvious from the description, or may be 
leamed by the practice of the invention. The features and advantages of the invention may 
be realized and obtained by means of the instruments and combinations particularly pointed 
out in the appended claims. These and other features of the present invention will become 
more fully apparent from the following description and appended claims, or may be leamed 
by the practice of the invention as set forth hereinafter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] In order to describe the maimer in which the above-recited and other advantages 
and features of the invention can be obtained, a more particular description of the invention 
briefly described above will be rendered by reference to specific embodiments thereof which 
are illustrated in the appended drawings. Understanding that these drawings depict only 
typical embodiments of the invention and are not therefore to be considered to be limiting of 
its scope, the invention will be described and explained with additional specificity and detail 
through the vise of the accompanying drawings in which: 

[0017] Figure lA illustrates an example mobile computing device that provides a 
suitable operating environment for the present invention. 

[0018] Figure IB illustrates an example network system that provides a suitable 
operating environment for the present invention. 

[0019] Figure IC illustrates an example of a mobile computing device displaying 
dynamic data. 

[0020] Figure 2 is a flow diagram illustrating an example of a method for creating a 
template file that facilitates the automatic display of dynamic data. 

[0021] Figure 3 is a flow diagram illustrating an example of a method for automatically 
displaying dynamic data on the display of a mobile device. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0022] The present invention extends to systems, methods, and computer program 
products for updating the display of dynamic data, for example, displayable dynamic content 
or layout information, on the display of a mobile device. A mobile device may register with 
a subscription service; the registration denotes displayable dynamic content and layout 
information that is of interest to the mobile device. In response to the registration, the 
subscription service may transfer a template file to the mobile device. The template file may 
include layout information for displaying static content, as well as the current displayable 
dynamic content, on a display device associated with the mobile device. 
[0023] An information delivery service may monitor content denoted in a registration. 
When displayable dynamic content of interest changes, the changed displayable dynamic 
content may be transported to an update store include in the mobile device. At an 
appropriate time, displayable dynamic content in the update store may be merged with 
layout information included in a template file in order to display content in an appropriate 
location on a display device. 

[0024] Embodiments of the present invention may comprise a special-purpose or 
general-purpose computing device that various computer hardware components, as 
discussed in greater detail below. Embodiments within the scope of the present invention 
also include computer-readable media for carrying or having computer-executable 
instructions or data structures stored thereon. Such computer-readable media may be any 
available media, which is accessible by a general-purpose or special-purpose computer. By 
way of example, and not limitation, such computer-readable media can comprise physical 
storage media such as RAM, ROM, EPROM, CD-ROM or other optical disk storage, 
magnetic disk storage or other magnetic storage devices, or any other medium which can be 
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used to carry or store desired program code means in the form of computer-executable 
instructions or data structures and which can be accessed by a general-purpose or special- 
purpose computer. 

[0025] When information is transferred or provided over a network or another 
communications connection (either hardwired, wireless, or a combination of hardwired or 
wireless) to a computer, the computer properly views the connection as a computer-readable 
medium. Thus, any such connection is properly termed a computer-readable medium. 
Combinations of the above should also be included within the scope of computer-readable 
media. Computer-executable instructions comprise, for example, instructions and data 
which cause a general-purpose computer, special-purpose computer, or special-purpose 
processing device to perform a certain function or group of functions. 
[0026] Figure lA and the following discussion are intended to provide a brief, general 
description of a suitable computing environment in which the invention may be 
implemented. Although not required, the invention will be described in the general context 
of computer-executable instructions, such as program modules, being executed by 
computing devices. Generally, program modules include routines, programs, objects, 
components, data structures, and the like that perform particular tasks or implement 
particular abstract data types. Computer-executable instructions, associated data structures, 
and program modules represent examples of the program code means for executing steps of 
the methods disclosed herein. The particular sequence of such executable instructions or 
associated data structures represents examples of corresponding acts for implementing the 
functions described in such steps. 

[0027] Those skilled in the art will appreciate that the invention may be practiced in 
network computing environments with many types of computer system configurations, 
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including personal computers, hand-held devices, multi-processor systems, microprocessor- 
based or programmable consumer electronics, network PCs, minicomputers, mainframe 
computers, and the like. The invention may also be practiced in distributed computing 
environments where local and remote processing devices that are linked (either by 
hardwired links, wireless links, or by a combination of hardwired or wireless links) through 
a communications network perform tasks. In a distributed computing environment, program 
modules may be located in both local and remote memory storage devices. 
[0028] Embodiments of the present invention may be practiced with general-purpose or 
special-purpose mobile computing devices. Mobile computing devices may transport data 
over wireless communication links and may be carried by a user from location to location. 
Types of mobile computing devices may include, mobile telephones. Personal Digital 
Assistants ("PDAs"), pagers, hand-held devices, laptop computers,or other devices typically 
associated with a mobile computing environment. With reference to Figure lA, a suitable 
operating environment for the principles of the invention includes a general-purpose 
computing device in the form of a telephonic device 100. The telephonic device 100 
includes a user interface 101 for allowing a user to input information through an input user 
interface 103, and review information presented via an output user interface 102. 
[0029] For example, the output user interface 102 includes a speaker 104 for presenting 
audio information to the user, as well as a display 105 for presenting visual information to 
the user, for example, displayable dynamic content. The telephonic device 100 may also 
have an antenna 109 if the telephonic device 100 has wireless capabilities. 
[0030] The input user interface 103 may include a microphone 106 for rendering audio 
information into electronic form. In addition, the input user interface 103 includes dialing 
controls 107 represented by 12 buttons through which a user may enter information. Input 
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user interface 103 also includes navigation control buttons 108 that assist the user in 
navigating through various entries and options listed on display 105. 
[0031] Although the user interface 101 has the appearance of a mobile telephone, the 
unseen features of the user interface 101 may allow for complex and flexible general- 
purpose processing capabilities. For example, the telephonic device 100 also includes a 
processor 1 1 1 and a memory 1 12 that are connected to each other and to the user interface 
101 via a bus 1 10. The memory 112 generically represents a wide variety of volatile and/or 
non-volatile memories that may be employed. The particular type of memory used in the 
telephonic device 100 is not important to the present invention. 

[0032] Program code means comprising one or more program modules may be stored in 
memory 1 12. The one or more program modules may include an operating system 1 13, one 
or more application programs 1 14, other program modules 115, and program data 116. 
[0033] While Figure lA represents a suitable operating envkonment for the present 
invention, the principles of the present invention may be employed in any device that is 
capable, with suitable modification if necessary, of implementmg the principles of the 
present invention. The environment illustrated in Figure lA is illustrative only, and by no 
means represents even a small portion of the wide variety of environments in which the 
principles of the present invention may be implemented. 

[0034] Figure IB illustrates telephonic device 100 in communication with resources 
from which telephonic device 100 may receive dynamic data , for example, displayable 
dynamic content and/or layout information. Telephonic device 100 may commimicate with 
subscription service 125 over wireless communication link 150. Subscription service 125 
may include or may be included in a cellular or digital network used by telephonic device 
100 for voice communications. Subscription service 125 may also include or be included in 
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the Internet, other proprietary networks that generate content, or any combination thereof. 
When communicating over wireless communication link 150, telephonic device 100 may 
receive dynamic data from data generating locations included in subscription service 125, 
such as applications running at a cellular or digital service provider, an Intemet service 
provider, or other proprietary networks. The dynamic data received by telephonic device 
100 may include layout information or displayable content, for example, electronic 
messages, sports scores, news, or other content of interest to the user of telephonic device 
100. 

[0035] Telephonic device 100 may also receive dynamic data from information delivery 
service 140. It may be that information delivery service 140 includes or is included in a 
cellular or digital network used by telephonic device 100 for voice communications, the 
Internet, other proprietary networks that generate data, or any combination thereof Data 
received from information delivery service 140 may be displayable dynamic content that 
was gathered from the Intemet or from other proprietary services. Information delivery 
service 140 may transfer displayable dynamic content to push gateway 140 via 
communications link 153. Communications link 153 may be hardwired, wireless, or 
combinations thereof. 

[0036] Telephonic device 100 may also include layout information 120 and update store 
122. Layout information 120 may be a data structure or program module that defines how 
displayable dynamic content is to be displayed. Layout information 120 may be included in 
application programs 114, program modules 115, program data 116, or combinations 
thereof. Update store 122 may be a portion of memory 112 that is designated to store 
updates to dynamic data. Data that is stored in update store 122 may be included in program 
data 116. 
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[0037] Figure IB is merely illustrative of one embodiment in which the principles of the 
present invention may be practiced. Telephonic device 100 may be configured to receive 
dynamic data only from subscription service 125, only from information delivery service 
140, or from both of these locations. Alternatively or in addition, dynamic data may be 
intemally generated by one of the application programs 114 executed locally on the 
telephonic device 100. Additionally, it may be that telephonic device 100 is configured to 
receive dynamic data from other locations, either singly, or in combination with subscription 
service 125, information delivery service 140, or both subscription service 125 and 
information delivery service 140. 

[0038] One type of dynamic data that telephonic device 100 may receive is a template 
file and corresponding layout information. Layout information may be previously created 
data that defines how displayable dynamic content received by telephonic device 100 is 
displayed on a display device. A template file and corresponding layout information may be 
created using a programming language. When instructions of the programming language 
included in a template file are executed at computing device, for example, telephonic device 
100, either directly or after compiling, this may cause telephonic device 100 to display 
content according to a layout defmed by the layout information. Layout information may be 
included in a template file. In alternate embodiments, it may also be that computer- 
executable instructions that cause content to be displayed are stored :n telephonic device 100 
before a template file and corresponding layout information are created. 
[0039] One group of programming languages that may be used to create layout 
information are known as "markup languages." Markup languages are intended to be 
independent of any hardware or software and may be defined for any area of application. 
Some of the objectives of markup languages are separating "content and structure," 
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identifying text objects generically, and using a formal grammar to structure relationships 
between coded text objects. As such, generating programs for displaying and arranging text 
is often substantially easier when using a markup language. 

[0040] Many commercially used markup languages are based on the Standard 
Generalized Markup Language ("SGML"). SGML is not a programming language, but a 
"meta-language" used to define structural markup languages. The Hyper Text Markup 
Language ("HTML") is an example of a markup language that was designed using SGML. 
A complete definition of SGML is contained in intemational standard ISO 8879 
"Information Processing - Text and Office Systems - Standard Generalized Markup 
Language (SGML)." 

[0041] Markup languages typically use "tags," which are commands or instructions that 
specify how a document, or a portion of the document should be formatted. Extensible 
Markup Language ("XML") is a subset of SGML, designed specifically for interoperability 
with World Wide Web applications, which allows designers to create their own customized 
tags, thereby enabling definition, transmission, and interpretation of data between 
applications or computer systems XML. Thus, when using XML, a designer may create one 
or more customized tags that receive data associated with data generating applications. 
[0042] The flow chart in Figure 2 illustrates one method of creating a template file and 
corresponding layout information that facilitates the automatic display of displayable 
dynamic content. The method in Figure 2 will be described with reference to the functional 
components and modules described in Figures 1 A and IB. 

[0043] The method may include generating static content and layout information 
corresponding to the static content (act 201). Static content is content that will not change 
when displayed at a mobile device. Static content may include hard coded Uniform 
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Resource Identifiers ("URIs"), graphics, audio tones, text that describes what is being 
displayed, such as the word "inbox " other text that does not change over time, or 
combinations thereof. It should be understood that these are only examples of static content. 
It would be obvious to one skilled in the art, after having reviewed this description, that a 
wide variety of types of static content exist. 

[0044] Layout information corresponding to the static content may define what static 
content is to be displayed, how displayed static content is to be formatted, and where 
displayed static content is to be displayed on a display device. This may include 
determining a location on a display device, determining a character set, determining a font, 
determining a font size, determining a font color, manipulating graphics images, 
manipulating audio tones, rendering static content in an appropriate location on a display 
device, or otherwise formatting raw static content so as to personalize for display to a user. 
With reference to Figure IB this may include defining how static content will be formatted 
for display at display 103 or output at speaker 104. While static content will not change, 
layout information associated with the static content may change. Layout information 
associated with static content may change if an update in the arrangement or format of static 
content is desired. It should be understood that these are only examples of formatting static 
content. It would be obvious to one skilled in the art, after having reviewed this description, 
that a wide variety of techniques exist for formatting static content. 

[0045] The method in Figure 2 may also include an act of generating references to 
displayable dynamic content and layout information corresponding to the references to 
displayable dynamic content (act 202). References to displayable dynamic content may 
include macro extensions that are customized for operation with a programming language. 
This may include macro extensions to compiled languages, for example C++, as well as 
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markup languages, for example , Hypertext Markup Language ("HTML"), Extensible 
Markup Language ("XML"), Handheld Device Markup Language ("HDML"). and Wireless 
Markup Language ("WML") and script languages, for example Java script. However, 
implementation of the present invention is not limited to these specific languages. The 
present invention may be practiced with any language or extension of a language, which 
includes instructions that may facilitate access to the properties of objects. 
[0046] These extensions, when included in a template file stored on a mobile device, 
may facilitate display of updated display able dynamic content on display 105. In one 
embodiment, macro extensions may include variables. At the time updated displayable 
dynamic content is displayed, actual displayable dynamic content may be substituted for the 
variables. For example, the following sample of computer code includes HTML commands 
that illustrate how values may be substituted for variables during execution. The numbers 
included at the beginning of each line denote the line number of the corresponding line of 
code. The numbers are for reference purposes and do not represent code that would actually 
be executed. 




1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 



<!" Print today's top 3 headlines -> 

[$if:notify.siid.headlines$] 

<ul> 

[$endif:$] 



[$for:notify.siid.headlines$] 

<li> [$notify.siid.headlines.text$] &nbsp 

<a href^ "[$notify.siid.headlmes.uri$] "> [more] </a> 

[$next:3$] 



[$if:notify.siid.headlines$] 

</ul><hr> 

[$endif:$] 
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[0047] The code sample illustrates a looping mechanism whereby three items are listed 
on a display device. Assume for purposes of describing this code sample, that displayable 
dynamic content in the form of at least three news headlines, is stored in update store 122. 
Line six of the code sample includes the text "$for:'\ and line nine includes the text 
"$next:3$". This essentially means that code included in lines seven and eight may be 
executed three times, or in the case where there are less than three displayable dynamic 
content items, executed for each of the available number of displayable dynamic content 
items. 

[0048] The code sample beings with a comment line describing what will be displayed. 
Line two of the code sample includes the conditional statement "[$if:notify.siid.headlines 
$]." The variable "notify.siid.headlines" represents an object, if the represented instance of 
displayable dynamic content called headlines has a non-null value the "if statement returns 
a TRUE. When an "if statement returns a TRUE value, code included in the "if statement 
is executed. In this example the "<ul>" command is executed, <ul> is an HTML command 
that denotes the beginning of an unordered list. 

[0049] Execution of commands may then proceed to the "for" loop. The seventh line of 
the code sample includes the "<li>" command. The <li> command may cause the display of 
a bullet, "•," on display 105 as illustrated in Figure IC. Including the variable 

"notifiy.siid.headlines.texf within brackets, "[ may represent that a value stored in 
update store 122 should be substituted for this variable. If the text of a news headline stored 
in update store 122 includes the text "Headline Number One", this text may be substituted 
and displayed on display 105 as illustrated in Figure IC. The "&nbsp" command inserts a 
space after the text. 
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[0050] Execution of commands may then proceed to line eight. Line eight uses an 
anchor command, "<a> " to create a link to another HTML document. The "href attribute 
associates a URI with the text displayed in line seven. The associated URI is represented by 
a value included in the "notify.siid.headlines.uri" variable. The associated URI is illustrated 
by the text "more" on display 105. The text "more" may be highlighted in some manner so 
as to illustrate that it is a URI. By following the associated URI, a user may be taken 
directly to more detailed information corresponding to a news headline. 
[0051] After displaying the first headline, line seven may be executed to display the text 
"Headline Number Two" and the text "Headline Number Three." Line eight may be 
executed to associate a URI with each of the headlines. These headlines may be displayed 
as illustrated in Figure IC. At line eleven, an "if statement similar to that of line two may 
be executed. If the "if statement at line eleven returns a TRUE value, which means 
notifiy.siid.headlines is a non-null value, the unordered list is ended by the "</ul>" 
command. A horizontal rule line may also be displayed by the "<hr>" command, to separate 
the headlines from other content on display device 105. 

[0052] Returning to Figure 2, static content, references to displayable dynamic content, 
as well as corresponding layout information may be included in a template file (act 203). 
This may involve including a variety of different data formats in a file. For example, static 
content may include graphics and static text, while references to displayable dynamic 
content include macro extensions to a markup language. In one embodiment, different 
content formats may be included in a Multipurpose Intemet Mail Extensions ("MIME") file. 
[0053] Mime is a specification for formatting non-ASCII content so it may be 
transferred over the Intemet or other networks. The MIME specification enables graphics, 
text, video, audio, and other types of media to be compatible combined in a single file. 
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MIME redefines the format of message bodies to allow multi-part textual and non-textual 
message bodies to be represented and exchanged without loss of information. In the present 
invention, MIME may be used to specify the file types that are included in a template file. 
[0054] There are many predefined MIME types of which Graphics Interchange Format 
("GIF"), JPEG Image, HTML, and XML are examples. It is also possible to define new 
MIME types for specific uses. This may include defining MIME types for special 
extensions to HTML. Web browsers may be configured to support various MIME types. 
This enables a browser to display or output files that are not in HTML format. 
[0055] In one embodiment, a multipart MIME file is used to create layout information in 
the form of an interrelated set of HTML pages. Layout information may include markup 
language commands, customized extensions to a markup language, graphics, text, and other 
information that interrelates such content types. It should be understood that combining 
different content types in a MIME file is merely exemplary. It would be obvious to one 
skilled in the art, after having reviewed this description, that a wide variety of techniques 
may be used to combine different content types in a single document. 
[0056] Including different content types in a template file may be performed at 
subscription service 125. Alternatively, information delivery service 140 may include 
different content types in a template file and subscription service 125 accesses these 
template files. It may also be that telephonic device 100 is capable of including different 
content types in a template file. 

[0057] The method in Figure 2 may also generate computer-executable instructions that 
facilitate the inclusion of the current state of displayable dynamic content at a display device 
(act 204). This may include computer-executable instructions that facilitate the substitution 
of actual updated displayable dynamic content for variables included in a template file. In 
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one embodiment, this may include computer-executable instructions that facilitate merging 
updated displayable dynamic content stored in update store 122 with layout information 120. 
Generated computer-executable instructions may be in any of the computer languages 
previously discussed. Generated computer-executable instructions may be a computer 
language associated with static content, references to displayable dynamic content, or layout 
information, or may be in a different computer language. 

[0058] The method in Figure 2 may also transfer the template file and computer- 
executable instructions to a mobile device (act 205). Illustrated in Figure IB this may 
include subscription service 125 transferring a template file and computer-executable 
instructions to telephonic device 100 via communication link 150, Subscription service 125 
may transfer a template file using any of a number of transport protocols well known in the 
art, for example Wireless Application Protocol ("WAP") download, HyperText Transport 
Protocol ("HTTP") transfer. Transmission Control Protocol ("TCP"), Internet Protocol 
("IP"), or push protocols, such as WAP Push. However, the present invention does not 
depend on any particular transport protocol. Transferring a template file may include 
transferring a previously created MIME file that includes static content, references to 
dynamic content, and layout information. For example, a MIME file may be transferred 
from subscription service 125 to telephonic device 100. In such an embodiment, computer- 
executable instructions that facilitate processing of the template file may have been 
previously stored in telephonic device 100. In alternate embodiments, computer-executable 
instructions for processing a template file, or for performing other operations, may be 
transported in conjunction with the template file. 

[0059] When a MIME file is transferred using WAP Push, an application ID associated 
with the MIME file may also be transferred. An application ID indicates to a device that a 
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file associated with the application ID is a template file and that the template file may be 
used to facilitate the display of displayable dynamic content. Application IDs are defined by 
a particular scheme and devices receiving template files are aware of the scheme. 
[0060] Devices may change which displayable dynamic content they are registered to 
receive. If this occurs, a new template file vdth updated layout information may be 
transferred to a device. A new template file may overwrite an existing template file or a 
new template file may be stored in addition to other template files. 

[0061] During creation and transfer of a template file and computer-executable 
instructions other parallel actions may occur. For example, subscription service 125 may 
transfer registrations to service registrations 130 via communication link 151. Service 
registrations 130 may include a database that stores device registrations and may be 
accessible to other devices or modules. Service registrations 130 may track which templates 
have been transferred to a mobile device and which displayable dynamic content a mobile 
device has registered for, 

[0062] In one embodiment, information delivery service 140 may access service 
registrations 130 when it receives updated dynamic data from data providing sources. Data 
providing sources may be any device or module that is network connectable to information 
deUvery service 140. This may include devices and modules coupled to the Internet or to 
proprietary content providers, such as a cellular or digital network. Information delivery 
service 140 may access service registrations 130 to determine devices that are registered to 
receive updated dynamic data. 

[0063] Updated dynamic data may be sent to push gateway 140 to be formatted for 
Over-The-Air ("OTA") transmission. Push gateway 140 may include updated dynamic data 
items in messages that are sent OTA. Messages may include one or more service 
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indications ("Sis") each of which include a dynamic data item. Dynamic data items may be 
displayable dynamic content items or layout information items. In alternative embodiments, 
a single SI may include multiple updated dynamic data items, such as the three headlines as 
displayed in Figure IC. Sis may be stored in update store 122. Sis may include expiration 
dates that may cause an SI to be removed from update store 122 at a certain time. 
[0064] In addition to updated displayable dynamic content items and layout information 
items, a SI may include a URI and a si-id. A URI included in a SI may be used to access a 
service associated with the SI. For example, it may include the location of an electronic 
mail program if new electronic mail was received. A si-id may provide a SI with a xxnique 
identity that makes it possible to distinguish between different Sis. In the case of 
transferring updated displayable djmamic content to update store 122, the si-id may include 
a reference that identifies an element within a previously received template file or 
corresponding layout information. For example, if an si-id referenced a portion of template 
file that displayed updated headlines, the si-id may have a value of 'headlines' which is 
referenced by the template file as "notify.siid.headlines". Through a reference to a si-id, a 
template file may access displayable dynamic content in update store 122 and merge the 
displayable dynamic content wiHh a template file. Newly stored Sis that include a si-id 
identical to a SI previously stored in update store 122 may be used to overwrite content 
items. 

[0065] Displayable dynamic content items stored in update store 122 may be 
automatically displayed on display 105. Figure 3 is a flow diagram illustrating an example 
of a method for automatically displaying content on the display of a mobile device. The 
method in Figure 3 will be described with reference to the functional components and 
modules described in Figures lA and IB. 
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[0066] The method illustrated in Figure 3 may include an act of storing a template file 
that includes, static content, references to displayable dynamic content, as well as 
corresponding layout information (act 301). Template files may include any of the content 
types described above in the discussion of Figure 2, Template files may be stored in 
memory 112 and portions may be included in application programs 114 and/or program 
modules 115 and/or program data 116. 

[0067] The method in Figure 3 may perform a step for merging updated displayable 
dynamic content and static content (step 304). This may include performing the acts of 
receiving a notification that displayable dynamic content has changed to a current state (act 
302) and executing computer-executable instructions to facilitate display of the current state 
of displayable dynamic content (act 303). 

[0068] Notification that displayable dynamic content has changed may be received in 
any of a number of protocols or formats well known in the art. In one embodiment, 
notification may include receiving a SI that was sent over WAP and that includes updated 
displayable dynamic content items. When a notification is sent over WAP, it may employ 
the WAP Push Over The Air Protocol. A user may receive notification in the form of an 
audio tone output at speaker 104 or text displayed on display 105. In alternate embodiments, 
notification may be received in the form of structured data content types other than an SI 
and notifications may be transferred to a mobile device using protocols other than WAP, 
For example, structured data content types may be created that include multiple displayable 
dynamic content items, yet do not include a URI associated with the displayable dynamic 
content. Structured data content types may be user defijied MIME file types. Notifications 
may be transferred via any of the previously described transport protocols. 
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[0069] Facilitating display of the current state of displayabie dynamic content may 
include causing the execution of macro extensions included in a template file. Executing 
macro extensions may cause the update store to be searched for displayabie dynamic content 
items corresponding to the macro extensions. If displayabie dynamic content items 
corresponding to macro extensions are located, in update store 122 they may be joined with 
static content included in a template file. In some embodiments, a customized browser may 
be used to facilitate execution of macro extensions and facilitate joining displayabie 
dynamic content items stored in update store 122 with static content. Displayabie dynamic 
content may be automatically displayed on a display device, for example, display 105, 
without any actions being performed by a user. Likewise, currently displayed dynamic 
content may be refreshed without any actions being performed by a user, 
[0070] The present invention may be embodied in other specific forms without departing 
from its spirit or essential characteristics. The described embodiments are to be considered 



in all respects only as illustrative and not restrictive. The scope of the invention is, 
therefore, indicated by the appended claims rather than by the foregoing description. All 




changes, which come within the meaning and range of equivalency of the claims, are to be 



embraced v^thin then: scope. 



[0071] What is claimed and desired to be secured by United States Letters Patent is: 
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